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(54) LIGHT DEFLECTION SCANNING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To uniformize light quantity 
distribution on a photoreceptor of a light deflection scanning 
device utilizing an f0 lens. 

SOLUTION: A semiconductor laser chip 13 is provided with a 
laser emitting circuit 1 5 and an automatic output control circuit F _ 
22 and is provided with a photodiode. The exit light quantity 
signal H detected by the photodiode is made to be inputted to 
an automatic output control circuit 22. Light quantity values for 
every scanning position of an fe lens for uniformizing the light 
quantity distribution on the photoreceptor are made to be 
reference light quantity values to be stored in a reference value 
generating circuit 23. A reference light quantity value signal I 
based on a synchronizing signal F is inputted to an automatic 
output control circuit 22 and compared with the exit light 

quantity signal H in the comparator circuit 22a of the control circuit 22. The control signal J of this 
result is inputted to the laser emitting circuit 15 and then the exit light quantity from the 
semiconductor laser chip 13 is corrected by the laser emitting circuit 15. Thus, the light quantity 
distribution on the photoreceptor is uniformized. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The optical deflection scanner characterized by equalizing the quantity of light distribution on said 
photo conductor by adjusting the injection quantity of light of said laser unit in the optical deflection scanner 
which carries out the deflection scan of the laser light injected from the laser unit by the rotating polygon, and 
carries out image formation on a photo conductor with ftheta lens. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical deflection scanner used for image recording 
equipments, such as a laser beam printer and a laser copying machine. 

[Description of the Prior Art] In this conventional kind of deflection scanner, the laser light injected from the 
laser unit is deflected by the rotating polygon, and image formation is carried out on a photo conductor with 
ftheta lens. Although the laser light deflected by the rotating polygon is scanned at the rate which increases 
toward a periphery, it is scanned by whenever [ constant-speed ] on a photo conductor by penetrating ftheta 
lens. Moreover, a part of laser light deflected by the rotating polygon is detected by the detector, and it is used 
as a synchronizing signal which starts the modulation of the laser light in a laser unit. 

[0003] The laser unit is equipped with the semiconductor laser chip 1, the laser jettison circuit 2, and the APC 
circuit 3 as shown in block circuitry drawing of drawing 4 . A synchronizing signal A is inputted into the laser 
jettison circuit 2, and the injection signal B for making the semiconductor laser chip 1 inject laser light is 
outputted from the laser jettison circuit 2. The photodiode which is not illustrated for detecting the injection 
quantity of light is connoted by the semiconductor laser chip 1, and the injection quantity of light signal C 
which this photodiode detected is outputted to the APC circuit 3. . . 

[0004] Comparison circuit 3a and criteria light value store circuit 3b are built in the APC circuit 3, the injection 
quantity of light signal C from a photodiode is compared by the criteria light value signal D and electrical 
potential difference from criteria light value store circuit 3b, and the control signal E by the difference is 
outputted to the laser jettison circuit 2. Thereby, when the injection quantity of light from the semiconductor 
laser chip 1 changes with change of temperature etc. to the criteria quantity of light, the APC circuit 3 outputs 
the difference of the injection quantity of light signal C and the criteria light value signal D to the laser jettison 
circuit 2 as a control signal E, and it amends so that the laser jettison circuit 2 may become fixed about the 
injection quantity of light from the semiconductor laser chip 1. 

[0005] ' , . . . , 

[Problem(s) to be Solved by the Invention] In recent years, the single lens made of synthetic resin is used 
abundantly at ftheta lens for implementation of a miniaturization or low-cost-izing, and, as for this kind of 
ftheta lens, the difference of main thickness and circumference thickness is formed greatly. Moreover, in order 
to aim at improvement in image quality, the pulse width of laser light is controlled by the precision. For this 
reason, it is important to equalize the quantity of light of the main scanning direction on a photo conductor. 
[0006] However, as shown in the graphical representation of drawin g 5 , since thickness Q of ftheta lens to the 
scan location P and the amount R of transmitted lights change, the quantity of light distribution on a photo 
conductor becomes an ununiformity, and they have a problem of it becoming impossible to form a latent image 

in accuracy. . , 

[0007] Even if the object of this invention cancels the trouble mentioned above and uses ftheta lens, it is to offer 

the optical deflection scanner which can equalize the quantity of light distribution on a photo conductor. 

[0008] . r 

[Means for Solving the Problem] The optical deflection scanner concerning this invention tor attaining the 
above-mentioned object is characterized by equalizing the quantity of light distribution on said photo conductor 
by adjusting the injection quantity of light of said laser unit in the optical deflection scanner which carries out 
the deflection scan of the laser light injected from the laser unit by the rotating polygon, and carries out image 



formation on a photo conductor with ftheta lens. 
[0009] 

[Embodiment of the Invention] Drawin g 1 is the top view of an example, the wall of the optical box 1 1 is 
equipped with the laser unit 12 for injecting laser light, this laser unit 12 consists of a semiconductor laser chip 
13 which injects laser light, a holder 14 holding this semiconductor laser chip 13, and a laser jettison circuit 15 
which makes the semiconductor laser chip 13 inject laser light, and a synchronizing signal F is inputted into the 
laser jettison circuit 15. 

[0010] In the travelling direction of the laser light injected from the laser unit 12, the rotating polygon 17 which 
rotates with a drive motor 16 is arranged, the ftheta lens 1 8 is arranged inside the optical box 1 1 in the travelling 
direction of the laser light deflected by this rotating polygon 17, and the photo conductor 19 is arranged to the 
exterior of the optical box 1 1. The ftheta lens 18 is used as one thick lens thin at a periphery made of synthetic 
resin in the center section, and let it be the laser light in which a rotating polygon 17 deviates and laser light 
scans a photo conductor 1 9 top by whenever [ constant-speed ] with the ftheta lens 18. 
[001 1] The mirror 20 for reflecting a part of laser light in one side of the travelling direction of the laser light 
deflected by the rotating polygon 17 is arranged inside the optical box 1 1 between the ftheta lens 18 and a photo 
conductor 19. And the sensor 21 for detecting the laser light reflected by the mirror 20 is attached in the wall of 
the optical box 1 1 of the opposite hand of a mirror 20, and a synchronizing signal F is outputted from a sensor 
21. 

[0012] As shown in block circuitry drawing of drawing 2 , a synchronizing signal F is inputted into the laser 
jettison circuit 15, and the injection signal G for making the semiconductor laser chip 13 inject laser light is 
outputted from the laser jettison circuit 15. The photodiode which is not illustrated for detecting the injection 
quantity of light is built in the semiconductor laser chip. 1 3, and the injection quantity of light signal H from this 
photodiode is inputted into APC (Automatic Power Control)22, i.e., an APC circuit. 
[0013] Comparison circuit 22a is built in the APC circuit 22, and the injection quantity of light signal H is 
inputted into this comparison circuit 22a. And the criteria light value generating circuit 23 which generates the 
criteria light value which is the criteria of the comparison to the injection quantity of light signal H is connected 
to the APC circuit 22, and the criteria light value signal I outputted from this criteria light value generating 
circuit 23 is inputted into comparison circuit 22a of the APC circuit 22. 

[0014] Here, a criteria light value is made into the light value injected from the semiconductor laser chip 13 so 
that the quantity of light distribution on a photo conductor 19 may be equalized, and let it be the value 
beforehand calculated for every location, i.e., a scan location, where laser light scans the ftheta lens 1 8. 
Moreover the synchronizing signal F detected by the sensor 21 is inputted into the criteria light value 
generating circuit 23, and the scan location of the ftheta lens 18 is determined based on this synchronizing 
signal F Therefore the result with which the criteria light value signal I from the criteria light value generating 
circuit 23 and the injection quantity of light signal H from the semiconductor laser chip 13 were compared in 
comparison circuit 22a is inputted into the laser jettison circuit 15 as a control signal J. And the injection signal 
G is inputted into the semiconductor laser chip 13 from the laser jettison circuit 15, and the injection quantity of 
light of the semiconductor laser chip 13 is amended. 

[0015] A deflection scan is carried out by the rotating polygon 17 by which revolution actuation is carried out 
with a drive motor 16, and image formation of the laser light injected from the semiconductor laser chip 13 of 
the laser unit 12 at the time of actuation is carried out on a photo conductor 19 with the ftheta lens 18. It is 
reflected by the mirror 20 and a part of laser light which penetrated the ftheta lens 18 is detected by the sensor 

21 as a synchronizing signal F. This synchronizing signal F is inputted into the laser jettison circuit 15 and the 
criteria light value generating circuit 23. When laser light moves to the image formation field of a photo 
conductor 19 after fixed time amount has passed since the synchronizing signal F in the laser jettison circuit 15 
at this time that is, the modulation of turning on and off of laser light according to image data is performed, and 
the latent image by the potential difference is formed on a photo conductor 19. 

[0016] Simultaneously, in the reference-value generating circuit 23, the scan location of the laser light which 
scans the ftheta lens 18 by the elapsed time from a synchronizing signal F is detected, and the criteria light 
value signal I corresponding to the scan location is outputted to the APC circuit 22. Moreover, the injection 
quantity of light signal H from a photodiode is inputted into the APC circuit 22, and the criteria light value 
signal I is compared with the injection quantity of light signal H by comparison circuit 22a in the APC circuit 

22 And a control signal J is inputted into the laser jettison circuit 15, and the injection quantity of light of the 



semiconductor laser chip 1 3 is amended by the laser jettison circuit 15. 

[0017] As shown in the graphical representation of drawin g 3 , at this time, thickness Q of an axis of abscissa 
and ftheta lens, the amount R of transmitted lights, and the criteria light value S for the scan location P An axis 
of ordinate, In the zero O side of the scan location P, a scan initiation side, when the thickness Q [ of the ftheta 
lens 18 ] and zero O side of the amount R of transmitted lights and the criteria light value S is made into 
smallness a scan termination side . and it makes above into size, the amount R of transmitted lights is shown 
[ right ] by the straight line parallel to the scan location P. Therefore, in the example, the quantity of light 
distribution which penetrates the ftheta lens 18 and scans a photo conductor 19 top is equalized by amending 
the injection quantity of light of the semiconductor laser chip 13, and it becomes possible to form an exact 
latent image on a photo conductor 19. 

[0018] In addition, although the example explained change of the quantity of light which penetrates the ftheta 
lens 18 based on the thickness of the ftheta lens 18, also when the ftheta lens 18 consists of two or more 
ingredient and two or more layers with the uneven amount of transmitted lights, it can apply. Moreover, 
although the photodiode in which the injection quantity of light of the semiconductor laser chip 13 was built by 
it detected, it is also possible to detect by the photodetector arranged in the exterior of the semiconductor laser 
chip 13. 

[0019] . . . . u 

[Effect of the Invention] Since the optical deflection scanner applied to this invention as explained above 
equalized the quantity of light distribution on a photo conductor by adjusting the injection quantity of light of a 
laser unit, even if ftheta lens is used for it, it can form an exact latent image on a photo conductor side. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the top view of an example. 

[Drawin g 2,1 It is block circuitry drawing which controls the injection quantity of light of a semiconductor laser 

[Drawin g 31 It is the graphical representation of the relation of the thickness of ftheta lens to a scan location, the 
amount of transmitted lights, and a criteria light value. 

[Drawin g 41 It is block circuitry drawing which controls the injection quantity of light of the conventional 
semiconductor laser chip. 

[Drawin g 5] It is the graphical representation of the relation of the thickness of ftheta lens to the conventional 
scan location, and the amount of transmitted lights. 
[Description of Notations] 

12 Laser Unit 

1 3 Semiconductor Laser Chip 
15 Laser Jettison Circuit 

17 Rotating Polygon 

18 FThetaLens 

19 Photo Conductor 

22 APC Circuit 

23 Criteria Light Value Generating Circuit 
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